Proliferation and apoptosis in mammary epithelium during the rat oestrous cycle.
During each oestrous cycle, the mammary gland is subject to changes in ovarian hormone levels. It responds with limited proliferation, differentiation and regression. To understand the processes resulting in these changes, particularly the regulation of cell death, we examined protein levels in mammary epithelium during the oestrous cycle of the Sprague-Dawley rat. Studies of serum hormone levels, vaginal smears, uterine weight and morphology, mammary gland morphology, proliferation and apoptotic indices, and protein levels during the stages of the Sprague-Dawley rat oestrous cycle were used to examine the response of mammary epithelium to the oestrous cycle. Proliferation of mammary epithelium was greater in diestrus and proestrus, while apoptosis was increased in metestrus and diestrus. Growth factor-, hormone- and anchorage-mediated cell survival signalling, indicated by activation of Stat5A, FAK and Akt 1 and expression of anti-apoptotic Bcl-2 family members, was greater in proestrus and reduced in metestrus. In contrast, the levels of pro-apoptotic Bcl-2 family members and proteins associated with apoptosis in mammary epithelium (TGFbeta3, pStat3) were increased during metestrus and diestrus. Decreases in growth factor, hormone and cell attachment survival signals corresponded with increased apoptosis during the second half of the oestrous cycle. The protein levels detected during oestrus suggest parallels to apoptosis in mammary involution.